Hereditary renal carcinogenesis fitting Knudson's two-hit model: genotype, environment, and phenotype.
Cancer is a heritable disorder of somatic cells. Environment and heredity both operate in the origin of human cancer. The Eker (Tsc2 gene mutant) rat model of hereditary renal carcinoma (RC) is an example of Mendelian dominantly inherited predisposition to a specific cancer in an experimental animal. To the best of our knowledge, this was the first isolation of a Mendelian dominantly predisposing cancer gene in a naturally occurring animal model. Recently, we discovered a new hereditary renal carcinoma in the rat in Japan, and the rat was named the "Nihon" rat, and its predisposing (Nihon) gene could be a novel renal tumor suppressor gene. We present these unique models, comparing these two predisposing genes (both are located on rat chromosome 10), for the study of problems in carcinogenesis, for instance, species-specific difference in tumorigenesis, cell stage and tissue/cell-type specific tumorigenesis, multistep carcinogenesis, modifier gene(s) in renal carcinogenesis, cancer prevention, and the development of the therapeutic treatments that can be translated to human patients, as well as how environmental factors interact with cancer susceptibility gene(s).